Background: Dental practitioners regularly prescribe antibiotics for therapeutic or prophylactic purposes to manage oral infections. There are limited indications for the use of systemic antibiotics in dentistry since oral hygiene measures, and operative interventions are the primary treatment modalities. However, inappropriate prescription and excessive antibiotic usage have been identifi ed as major factors in the emergence of antibiotic resistance. Aim: To know the pattern and rationality of antimicrobial prescription by dentists in Nagpur city. Materials and Methods: A questionnaire-based cross-sectional study was conducted in Nagpur city where 200 questionnaires were distributed to dentists which sought answers to the relevance of antibiotic prescription in dentistry. Results: Majority of dentists would prescribe antibiotics for patients with systemic involvement. However, many respondents would consider an antibiotic prescription for acute periapical infection (83%), cellulitis (92%), pericoronitis (87%), routine dental extraction, and for non-specifi c diagnosis, the patient expectation for a prescription, and time constraint of dentists. The study revealed that use of antibiotics is more among specialists as compared to general practitioners. Conclusion: Judicious use of antimicrobials by prescribing the standard drug dosage, and ordering for a culture and sensitivity test should be a priority. These eff orts will reduce the risk of antimicrobial resistance and prevent the transformation of microorganisms into deadly strains.
Introduction
Millions of people across the globe died from a myriad of infectious diseases (IDs) before the advent of antibiotics. [1] In the past, many lives have been claimed because of life-threatening IDs such as tuberculosis, leprosy, syphilis, smallpox, and pneumonia. Staphylococcal and streptococcal bacterial infection were considered fatal in the pre-antibiotic era. Scientists were on a frantic pursuit for drugs that could relieve the suff ering of the patients, which led to a varied research and formulation of newer drugs. Antibiotic revolution in medicine started with the discovery of sulfonamides in the early 1930s andlater, penicillin took over as it was more eff ective and safer than sulfa drugs. Thus, there was a renaissance in the management of the IDs. [2] Orofacial infections were previously managed routinely with the prescription of penicillin. [3] With time, prescription of antibiotics became an important and extensive aspect of dental practice. Over a period of time, patients became resistant to penicillin and various broad spectrum antibiotics were commercially available in the market. [4] In the dental clinics setup, broad spectrum antibiotics are unscrupulously prescribed without going for a culture sensitivity testing. [5] The present scenario has turned grisly with resistant bacterial species developing to the full range of antibiotics and methicillin-resistant Staphylococcus aureus being the most common example. [6] Side eff ects ranging from mild gastrointestinal disturbances to a more serious anaphylactic shock may be associated with the undue use of antibiotics. [7] Many studies have reported the use and abuse of antibiotic therapy and their consequential impact on antibiotic resistance in dental practice worldwide. However, no data is available on the use of antibiotics in the dental practices, as well as the prevalence of antibiotic resistance of oral microbial fl ora in Nagpur city. Thus, the aim of the study was to determine the rationale and prescription pattern of antibiotics by dental practitioners in Nagpur city.
Materials and Methods
A cross-sectional questionnaire-based study was undertaken. A total of 200 questionnaires were distributed to dental practitioners working in tertiary health care dental colleges and private practitioners of Nagpur city. The questionnaire was a modifi cation of that described by Palmer et al. [8] Dental practitioners were specifi cally asked to give unambiguous answers to relevant clinical and non-clinical questions with reference to the prescription of antibiotics.
The clinical inclusion criteria were the presence of gross diff use or a localized fl uctuant swelling, pyrexia, trismus, diffi culty in deglutition, and periorbital swelling. Pertinent questions asked on non-clinical parameters, which may infl uence their prescription pattern, included demand and expectation of antibiotic prescription by the patient, pressure of time and work, uncertainty of the correct diagnosis of presenting complaint by patients, and the timing of defi nitive treatment.
In addition, the questionnaires also sought answers to the policy of practitioners in prescribing antibiotics for common dental clinical diseases and conditions. The dental conditions included pulpitis and periapical infections, periodontal abscesses, acute ulcerative gingivitis, cellulitis, acute and chronic forms of gingivitis, periodontitis, trismus, open and closed extraction procedure. Although, the questionnaire was anonymous, respondents were requested to provide information about their age, sex, degree of qualifi cation, and duration of dental practice.
Statistical analysis
Mean and standard deviation were obtained for continuous variables and compared using Student's t-test. Categorical variables were reported as percentage and compared using Chisquared test. A knowledge score was constructed by adding grades obtained on 27 questions which explored the indication for antibiotic therapy with specifi c dental conditions. The knowledge of respondents was evaluated based on guidelines and standards in selected published literature. [9] [10] [11] [12] The level of statistical signifi cance of all tests was a two-tailed P < 0.05. All analyzes were performed using SPSS, version 9.
Results
Out of 200 questionnaires distributed among the dental practitioners, 122 (61%) were males and 78 (39%) were females. Professional characteristics of respondents were shown in Table 1 . Table 2 shows the clinical signs for which the respondents would prescribe antibiotics. Over 85% had prescribed for patients who presented with elevated body temperature (<37.8°C) with evidence of systemic involvement, 78.5% respondents for gross or diff use facial swelling, and 83% for eye closure due to infl ammatory swelling. For cases with localized fl uctuant swelling and diffi culty in swallowing, 72.5% and 85% of the respondents would prescribe antibiotics, respectively. However, 84.5% would prescribe for patients with restricted mouth opening due to infection. Table 2 also enlists other non-clinical criteria, which infl uences the prescription of antibiotics by respondents. Prevention of post-operative complications was one of the prevailing reasons (84.5%). About 22% would prescribe when the diagnosis was not certain. However, 28% would prescribe antibiotics as a result of patient's insistence and convenience. Table 3 shows the results of questionnaire marked by the dental practitioners regarding the prescription of antibiotics for specifi ed clinical conditions. 92% prescribed prophylactic antibiotic therapy for cellulitis, 87% for acute ulcerative gingivitis and pericoronitis, and 83% for acute periapical infection before drainage. 50% of respondents would prescribe prophylaxis in cases of periodontal abscess and 34% for acute irreversible pulpitis and dry socket. Only 7% and 8% would prescribe for chronic apical infections and chronic irreversible pulpitis, respectively, and 7.5% for chronic marginal gingivitis. The study showed a vast diff erence in the prescription pattern between general dentists and specialists. Table 4 shows the diff erence in the prescription of antibiotics among specialist and general practitioners were not signifi cant with P > 0.05. Table 5 shows the diff erence in the prescription of antibiotics among specialist and general practitioners in various systemic conditions were not signifi cant as almost all the respondents prescribe antimicrobial prophylaxis during dental interventions in infective endocarditis, diabetes mellitus, prosthetic replacement, and immunosuppression after chemotherapy.
Discussion
Within the last few decades, antimicrobial resistance has become a worldwide problem and constitutes a major threat to public health. The evidence of unsystematic prescription and inappropriate use of antibiotics by health care professionals has been on a rise. [5, 8] Due to the crucial role of dentists in prescribing antibiotics in everyday practice, this study has been undertaken.
The present study included 200 practitioners out of which 140 (70%) were general dentists, and 60 (30%) were specialists of diff erent subjects in the fi eld of dentistry. The mean duration of practice was 4.42 years which indicated that maximum subjects included in our study had less experience in the world of clinical practice.
In dentistry, fi nite use of antibiotics is required in cases of systemic involvement like pyrexia and lymphadenopathy secondary to oral infection. Maximum number of respondents in our study had prescribed antibiotics in cases where signs and symptoms were positive as described in Table 2 . Our fi ndings were in accordance with the studies performed in Kuwait [5] and Yemen. [13] Antibiotic prescriptions are indicated for localized oral lesions such as periodontal abscess, acute necrotizing ulcerative gingivitis, and pericoronitis. [5] 28% of the respondents prescribed antibiotics to fulfi ll the patient's expectations and 22% in cases where the diagnosis was not certain. This indicates the need for spreading awareness among the general dental practitioners and specialists by regularly conducting educational programs to train the fresh practitioners and update the knowledge of experienced practitioners.
Conditions, such as a dry socket, pulpitis, and chronic gingivitis, are not indicated for antibiotic use. However in our study, 34%, 34.5%, and 7.5% of the respondents had unnecessarily prescribed antibiotics for the above conditions in the respective order. The above-mentioned conditions require only operative measures such as restoration, endodontic therapy, or extraction in hopeless cases. In the present scenario, dentists unethically continue to prescribe antibiotics for the conditions mentioned above. [5, [13] [14] [15] The use of antimicrobials in periodontics should be limited to acute periodontal conditions.
It is of interest and equally gratifying to know that a fairly large number do not believe in the use of empirical antibiotic therapy, especially when defi nitive treatment is to be delayed, regardless of whether or not such medication is needed. The reason for this potential abuse of antibiotic usage may be partially due to the fact that there is a disproportionate heavy workload in the many of the dental centers, and therefore, the decision to prescribe antibiotics is based more on personal convenience rather than patient's actual need. Despite abundant evidence in the literature, which suggests that antibiotics should not be used as a substitute for good surgical and aseptic operative techniques, over half of the practitioners would give prophylactic antibiotic cover for the prevention of post-operative infection following surgical, dental manipulations in the present study.
The risk of serious systemic complications in conditions such as infective endocarditis, diabetes mellitus, and prosthetic valve replacement can be minimized with the use of prophylactic antibiotics, taken prior to a number of dental procedures. According to the British Society for Antimicrobial Chemotherapy and the American Heart Association guidelines, only patients in the high-risk category require an antibiotic cover. [16, 17] However, systemic conditions such as diabetes mellitus, immunosuppression due to chemotherapy, and the prosthetic replacement do not require the intervention of antibiotics during conservative dental procedures such as restoration, supragingival prophylaxis, and non-invasive orthodontic procedures. However, in our study, more than 50% of the respondents have prescribed antibiotics even in the conservative dental procedures.
The results of this present study have demonstrated the lack of consistency in the rational use of antibiotics among dental practitioners in Nagpur city. Unfortunately, the optimal duration of antibiotic therapy for many dental infections has never been defi ned by randomized controlled trials. Current guidelines are based on expert opinion, which is considered to be the lowest level of evidence. There is an urgent need for randomized controlled trials with the objective of providing a scientifi c basis for best practice recommendations.
In summary, prescription of antibiotics at the correct frequency, duration, and dosage combined with the adequate knowledge regarding the diverse conditions will facilitate in better treatment and prevent the unjustifi ed use of antibiotics.
